Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.036; wR factor = 0.098; data-to-parameter ratio = 14.5.
In the crystal structure of the title compound C 15 H 27 N 3 O 4 , the molecule is located on a twofold axis and the asymmetric unit contains one half-molecule, with one N and one C atom lying on the rotation axis. The pyridine ring is the hydrogen-bond acceptor, while two hydroxyl O atoms act as hydrogen-bond donors in intramolecular O-HÁ Á ÁN and intermolecular O-HÁ Á ÁN and O-HÁ Á ÁO hydrogen bonds, thereby forming a closed hydrogen-bonded cage.
Related literature
For general background to pyridine, see: Klimesova et al. (1990) ; Rabasseda et al. (1999) . For the synthesis, see: Fang et al. (2010) .
Experimental
Crystal data Orthorhombic, P2 1 2 1 2 a = 9.145 (6) Å b = 10.716 (7) Å c = 8.292 (5) Å V = 812.6 (9) Å 3 Z = 2 Mo K radiation = 0.09 mm À1 T = 298 K 0.45 Â 0.45 Â 0.45 mm
Data collection
Bruker SMART APEX diffractometer 4239 measured reflections 1511 independent reflections 1441 reflections with I > 2(I) R int = 0.021 Refinement R[F 2 > 2(F 2 )] = 0.036 wR(F 2 ) = 0.098 S = 1.08 1511 reflections 104 parameters 1 restraint H-atom parameters constrained Á max = 0.14 e Å À3 Á min = À0.17 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. 
Comment
Pyridine is an important type of nitrogen-containing aromatic heterocycle which is widely used as building block for preparing a variety of drugs, insecticides and herbicides in the pharmaceutical industry (Klimesova et al., 1999; Rabasseda et al., 1999) . Recently, our researches have been focused on the development of aromatic ring-derived nitrogen mustards as potential antitumor agents. As part of our work, herein we report the molecular and crystal structures of the title compound as an intermediate for the pyridine-derived nitrogen mustards.
The molecular structure of the title compound is shown in Fig. 1 . In the crystal structure of the title compound, C 15 H 27 N 3 O 4 , reveals that the molecule placed on two-fold axis (C1, H1 and N1 atoms placed on twofold axis) and asymmetric unit contains a half molecule. In the molecule, pyridine ring is the hydrogen-bond acceptor, and two hydroxyls which move closer to the pyridine ring via O-H···N intramolecular hydrogen bond perform as hydrogen-bond donor, thus the closed hydrogen bond cage has been formed.
Experimental
The title compound was prepared according to the procedure of Fang et al. (2010) . Single crystals were grown by slow evaporation of a solution of the title compound in the mixture of dichloromethane and n-hexane at room temperature.
Refinement
All H atoms were placed in idealized positions and treated as riding, with C-H = 0.93Å (CH) or 0.97Å (CH 2 ), and U iso (H) = 1.2U eq (C); O-H = 0.82Å and U iso (H) = 1.5U eq (O). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
